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@ Quickly-attachable connectors particularly for use as a hose coupler. 

A female connector member (4) for use In a quickly-attach- 
ie connector assembly with a male connector member (6) 
comprises a housing (10) formed with a socket for receiving the 
male connector member (6) and further formed with a pair of 
circumferentially-spaced openings (22) through a wall leading 
into said socket; and a locking member (8) having a flexible 
arcuate section (30) received on the outer face of the housing 
(10), and a pair of locking elements (32) normally projecting 
through the openings (22) into the socket for locking the male 
connector member (6) therein. The outer faces of the locking 
elements (32) are inclined at an acute angle to the longitudinal 
axis of the socket and converge in the direction of the mouth of 
the socket, such as not only to facilitate the Insertion of the 
male connector member (6) into the socket by a small push 
force but also to lock the male connector member (6) against 
withdrawal from the socket even by a large pull force. 
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Description 

QUICKLY-ATTACHABLE CONNECTORS PARTICULARLY FOR USE AS A HOSE COUPLER 


The present invention relates to quickly-attach- 
able connector assemblies, and particularly to the 
female connector member of such an assembly. The 5 
invention is especially useful in hose couplers for 
connecting fluid-conducting hoses to each other or 
to a device supplied with the fluid conducted by the 
hose, and the invention is therefore described below 
with respect to such an application. 10 

A large number of quickly-attachable connectors 
have been developed for hose couplers, electrical 
connectors, and the like, permitting the male 
connector member of the assembly to be quickly-at- 
tached and detached from the female connector 75 
member. Examples of some of the known connector 
assemblies are illustrated in US Patents 3,569,903; 
3,468,562 and 4,216,982. The first-mentioned patent 
relates to an electrical connector, and the latter two 
relate to hose couplers. One of the disadvantages of 20 
the latter two hose couplers, however, Is that they 
require, not only the male and female connector 
members and a locking member, but also a releasing 
member which Is to be pushed in order to release 
the locking member. 25 

Another known hose coupler obviates the need 
for the releasing member and instead provides a 
locking member having a flexible arcuate section 
formed with a a pair of locking elements which are 
moved to their releasing positions when the flexible 30 
arcuate section is pressed inwardly. Such a known 
hose coupler, however, requires a substantial push 
force in order to insert the male connector member 
Into the female connector member. This is a 
significant disadvantage particularly since such hose 35 
couplers are widely used by housewives In the 
kitchen and garden. 

An object of the present invention is to provide a 
female connector member for a quickly-attachable 
connector assembly having advantages over the 40 
known constructions in a number of respects as will 
be described more particularly below. Other objects 
of the invention are to provide a quickly-attachable 
connector assembly, Including both female and male 
connector members, and also a hose coupler, 45 
having a number of advantages as will also be 
described more particularly below. 

According to the present invention, there is 
provided a female connector member for use in a 
quickly-attachable connector assembly with a male 50 
connector member comprising: a housing formed 
with a socket for receiving the male connector 
member and further formed wflh a pair of circum- 
ferentially-s paced openings through a wail thereof 
leading Into the socket; and a locking member 55 
having a flexible arcuate section received on the 
outer face of the housing, and a pair of locking 
elements normally projecting through the openings 
into the socket for locking the male connector 
member when inserted therein; characterized in 60 
that: the outer faces of the locking elements are 
inclined at an acute angle to the longitudinal axis of 
the socket converging in the direction of the mouth 


of the socket, such as not only to facilitate the 
insertion of the male connector member Into the 
socket by a small push force but also to lock the 
male connector member against withdrawal from the 
socket even by a large pull force; the flexibility of the 
arcuate section being sufficient such that pressing it 
radially inwardly increases Its curvature to move the 
locking element outwardly to a releasing position 
with respect to the male connector member in the 
socket, permitting the male connector member to be 
withdrawn therefrom by a small pull force. 

Such an arrangement obviates the need for a 
separate releasing member, as m many prior art 
devices, At the same time it permits the male 
connector member to be inserted into the socket by 
the use of a relatively low push force, while locking it 
in the socket against even a large pull force, until the 
arcuate section of the locking member Is pressed In 
order to release the male connector member for 
withdrawal. 

According to another feature of the present 
invention, the flexible arcuate section of the locking 
member is received within a recess formed in the 
outer face of the housing. The ends of the arcuate 
section of the locking member, engaging the ends of 
the recess In the outer housing face upon pressing 
the locking member, have cooperable cam surfaces 
to permit the arcuate section ends to slide over the 
ends of the housing recess, and thereby to de- 
creases the curvature of the arcuate section to move 
the locking elements outwardly to releasing position. 

Such a snap-action produces a bistable operation 
of the locking member. This is particularly advant- 
ageous in that It more positively locks or releases 
the male connector member according to its two 
bistable positions, while at the same time It pro- 
duces a better "feel" to the user when moving it from 
one bistable position to the other. 

Further features and advantages of the invention 
will be apparent from the description below. 

The Invention is herein described, by way of 
example only, with reference to the accompanying 
drawings, wherein: 

Fig. 1 is an exploded 3-dimenslonal view 
illustrating one form of quickly-attachable con- 
nector assembly constructed in accordance 
with the present Invention; 

Rg. 2 is an exploded perspective view better 
illustrating the female connector member and 
the locking member In the connector assembly 
of Fig. 1; 

Fig. 3 Is a fragmentary sectional view along 
lines III — III of Rg. 1 Illustrating the connector 
assembly with the locking member in locking 
position, preventing withdrawal of the male 
connector member; 

Rg. 4a is an end view illustrating only the 
female connector member and the locking 
member with the locking member in locking 
position as in Rg. 3; and 

Rg. 4b is an end view illustrating the manner 
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of pressing the locking member In order to 
move it to Its releasing position to permit 
withdrawal of the male locking member. 

The quickly-attachable connector assembly illus- 
trated in Fig. 1 is for use as a hose coupler in order to 
attach a hose 2 to another hose or another device, 
such as a hand sprinkler or the like, for receiving 
water or other fluid delivered thereto by the hose. 
The connector assembly itself comprises three 
members, namely: a female connector member 4 
coupled to hose 2, a male connector 6 for coupling 
to another hose and/or device using the fluid 
conducted by the hose, and a locking member 8 for 
locking the male connector member 6 within the 
female connector 4. Fig. 1 illustrates the locking 
member 8 attached to the female connector mem- 
ber, 4, whereas Fig. 2, illustrating the locking 
member separated from the female connector 
member, better shows the construction of the 
locking member. 

The male connector member Illustrated In Fig. 1 1s 
of a known construction which has been generally 
standardized for use with female connector mem- 
bers of various constructions. It Is shown In the 
Y-configuration for purposes of example, but may 
take other known forms. Accordingly, the remainder 
of the description concerns mainly the construction 
and operation of the female connector member 4 
and the locking member 8, and includes only so 
much of the description of the male connector 
member 6 as necessary to describe the operation of 
members 4 and 8. 

The female connector member 4 comprises a 
housing 10 formed with a nipple 12 at one end for 
receiving the hose 2, and with threads 13 for 
receiving a nut (not shown) securing the hose. 
Housing 2 is further formed with a central bore 14 
passing axialiy through it to its opposite end 16 for 
receiving the male connector member 6. The outer 
face of housing 10 at its latter end is formed with a 
recess 18 extending for about 1/2 the circumference 
of the housing and separated from the housing end 
16 by an annular rib 20. Housing 10 is further formed 
with a pair of circumferential ly-s paced openings 22 
through the wall of Its recessed portion 18 adjacent 
to the ends of the recess. Only one such opening 22 
is illustrated In Fig. 2, it being appreciated that the 
housing wall is formed with a second like opening at 
the opposite end of the recess. 

Annular rib 20 Is formed with a slot 24 extending 
from recess 18 to the outer end 20 of the housing. 
The ends of the annular rib 20 bordering slot 24 are 
extended, as shown at 26. 

Locking member 28 comprises an arcuate section 
30 receivable within recess 18 of housing 10, and 
with a pair of locking elements 32 passing through 
openings 22 in the housing wall at its recess. 
Locking member 30 further includes a finger-grip- 
ping section 34 formed centrally of arcuate section 
30 and extending past the arcuate section so as to 
be received within slot 24 of housing 10 when the 
locking member is applied to the housing with the 
arcuate section 30 received within recess 18. 

As shown particularly In Fig. 3, each of the locking 
elements 32 is inclined at an acute angle to the 


longitudinal axis 36 of socket 14 such as to converge 
in the direction of the mouth of the socket at end 20 
of the female connector member housing 10. In 
addition, the two opposed faces 32a, 32b of each 
5 locking element 32 are formed with planar surfaces 
which are inclined at the same acute angle. The 
faces of housing 10 defining the two openings 22 in 
recesses portion 18, for receiving the locking 
elements 32, are also formed with opposed planar 

10 surfaces 22a, 22b inclined at the same acute angle 
as athe locking elements 32. This acute angle is 
preferably from 30-76° ; Fig. 3 Illustrates this angle at 
approximately 45°. 
The arcuate section 30 of locking member 8, 

15 received within recess 18 of housing 10, Is made of 
flexible material, such that when its finger-engaging 
element 34 is pressed radially Inwardly, arcuate 
section 30 is flexed outwardly to decreases its 
curvature, and thereby to move its locking elements 

20 32 outwardly through openings 22. This releases the 
male connector member 6 received within socket 14 
of the female connector member 4. For this purpose 
recess 18 Is of rectangular configuration, but arcuate 
section 30 is of trapezoidal configuration having a 

25 longer length along its outer edge 30a than its inner 
edge 30b; also, the opposite ends of recess 18 are 
tapered outwardly, as shown at 18a, to serve as a 
cam surface engageable with the outer corners 30c 
of the arcuate section 30 of the locking member 8. 

30 The arrangement is such, as will be described below, 
that pressing finger-engaging member 34 of arcuate 
section radially inwardly causes the outer corners 
30c of the arcuate section 30 to slide over tapered 
faces 18a with a snap-action, to move the locking 

35 elements 32 to their releasing positions. 

As mentioned earlier, the male connector mem- 
ber 6 is of a known construction which has been 
substantially standardized in connector assemblies 
of this type. At Its end to be received within the 

40 female connector member 4, the male connector 
member 6 Is formed with an annular rib 40 having a 
tapered leading face 40a and a tapered trailing face 
40b. The two planar surfaces formed in each locking 
element 32 of the locking member 8 are preferably at 

45 the same acute angle as the taper of the trailing 
surfaces 40b in the male connector member 6. 

The connector assembly illustrated in the draw- 
ings operates as follows: 
First, the locking member 8 Is applied to the 

50 female connector member 4 by inserting the arcuate 
section 30 of locking member into recess 18 of the 
female connector member. When locking member 8 
is so applied, its locking elements 32 are received 
within openings 22, and its finger-engaging element 

55 30 is received within slot 24. This Is one stable 
condition of the locking member, with its locking 
elements 32 stably assuming their extended posi- 
tions, i.e., their locking positions, within socket 14 of 
the female connector member 4. 

60 The male connector member 6 may then be 
attached in a quick manner to the female connector 
member 4 by merely pushing the male connector 
member Into socket 14 of the female connector 
member. As this is done, the leading tapered surface 

65 40a of the male connector member first engages 
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surfaces 32a of the two locking elements 32, and as 
the male connector member Is pushed further Into 
socket 14 r tapered surface 40a cams the locking 
elements 32 outwardly to permit the insertion of the 
male connector member. Because of the acute 5 
angle formed by the locking elements 32 with 
respect to the longitudinal axis 36 of the socket 14, 
converging towards the mouth of the socket, very 
little force is required in order to cam apart the 
locking elements. The male connector member may 10 
thus be inserted into socket 14 with a relatively low 
push force. 

Once annular rib 40 of the male connector 
member 6 has cleared the locking elements 32, the 
latter elements snap back Into place behind rib 40 15 
facing tapered surface 40b at the trailing end of this 
rib. 

Locking elements 32 firmly hold the male connec- 
tor member 6 within socket 14 even in the presence 
of a relatively large pull force tending to pull the male 20 
connector member from the socket Thus, should 
such a pull force be applied to the male connector 
member 6, its tapered surface 40b engages Inclined 
surface 32b of locking elements 32 and becomes 
wedged between surface 40b and surface 22a of 25 
housing 10 defining the respective opening 22. The 
male connector member 6 is thus firmly locked 
within socket 14 of the female connector member 4. 

When It Is desired to withdraw the male connector 
member, the finger-engaging element 34 of locking 30 
member 8 Is pressed radially Inwardly. Initially, this 
causes the corners 30c of the arcuate section 30 to 
move upwardly along inclined faces 18a at the ends 
of recess 18 to housing 10. When comers 30c clear 
the upper edges of these inclined faces, the 35 
resistance to its movement is decreased such that 
its continued movement is effected by a snap-action. 
This causes arcuate section 30 to flex outwardly with 
a snap-action, reducing Its curvature and thereby 
moving its locking elements 32 to their released 40 
condition with respect to annular rib 40 of the male 
connector member 6. The male connector member 
may now be withdrawn with a very low pull force. 

While the invention has been described with 
respect to its use in a quickly-attachable hose 45 
couplers, it will be appreciated that it could be used 
in other applications, for example In a quickly-attach- 
able electrical connector. Many other variations, 
modifications and applications of the invention will 
be apparent. 50 


Claims 

55 

1 . A female connector member for use in a 
quickly-attachable connector assembly with a 
male connector member comprising: housing 
formed with a socket for receiving the male 
connector member and further formed with a 60 
pair of ctrcumferentiaily-spaced openings 
through a wall thereof leading into said socket; 
and a locking member having a flexible arcuate 
section received on the outer face of said 
housing, and a pair of locking elements normally 65 


projecting through said openings into said 
socket for locking the male connector member 
when inserted therein; characterized in that: 
the outer faces of said locking elements are 
Inclined at an acute angle to the longitudinal 
axis of the socket converging in the direction of 
the mouth of the socket, such as not only to 
facilitate the insertion of the male connector 
member into the socket by a small push force 
but also to lock the male connector member 
against withdrawal from the socket even by a 
large pull force; the flexibility of said arcuate 
section being sufficient such that pressing it 
radially inwardly increases its curvature to move 
said locking element outwardly to a releasing 
position with respect to the male connector 
member in the socket permitting the male 
connector member to be withdrawn therefrom 
by a small push force. 

2. The female connector member according 
to Claim 1, wherein the opposed faces of said 
locking elements, and of the housing faces 
defining said openings receiving them, are 
planar surfaces inclined at said acute angle. 

3. The female connector member according 
to Claim 2, wherein said acute angle Is from 
30-75°. 

4. The female connector member according 
to any one of Claims 1-3, wherein said flexible 
arcuate section of the locking member is of 
trapezoidal configuration and Is received within 
a recess of rectangular configuration formed in 
the outer face of the housing, such that 
depressing the arcuate section causes op- 
posed edges thereof to slide over the ends of 
said housing recess with a snap-action, thereby 
to to move the locking elements with a 
snap-action outwardly to said releasing posi- 
tion. 

5. The female connector member according 
to Claim 4, wherein the ends of said housing 
recess are tapered outwardly, to facilitate said 
snap-action movement of the arcuate section 
upon pressing same. 

6. The female connector member according 
to either of Claims 4 or 5, wherein said housing 
recess is axially spaced from the housing end 
by an annular wall formed with a slot extending 
axially to the end of the housing, said locking 
member being formed with a finger-engaging 
portion centrally thereof extending axially 
through said slot to the end of the housing. 

7. The female connector member according 
to any one of Claims 1-16, wherein said socket 
is defined by a bore through said housing, the 
opposite end of said housing including a nipple 
for attaching a hose thereto. 

8. A quickly-attachable connector assembly 
including a female connector member accord- 
ing to any one of Claims 1-7 In combination with 
a male connector member receivable in the 
socket of said female connector member. 

9. The connector assembly according to 
Claim 8, wherein said male connector member 
is formed with a tapered leading edge to 
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facilitate its insertion into the socket of said 
female connector member by a small push 
force. 

10. The connector assembly according to 
Claim 9, wherein said male connector member 5 
is formed with an annular rib having a tapered 
leading face defining said tapered leading edge, 
and a tapered trailing face forming the same 
angle to the longitudinal axis of the socket as 
the mating faces of said locking elements. 10 
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